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(54) LACTIC ACID BASED POLYMER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lactic acid based polymer composition, hard to bleed 
out, and having an excellent flexibility, tensile elongation and impact resistance, while keeping a 
transparency. 

SOLUTION: This lactic acid based polymer composition is obtained by adding a modifying agent 
to a lactic acid based polymer. The modifying agent has, as essential components, a lactic acid 
based polyest (B) wherein a lactic component (i) and a polyester component (ii) are 
copolymerized in the weight ratio (i):(ii) of 90:10-10:90, a polyester (C) composed of a 
dicarboxylic acid component (C-a) and a diol component (C~b) t and/or a polyether polyol (D). 
Thereby, the lactic acid based polymer composition is hard to bleed out, and has an excellent 
flexibility, tensile elongation and impact resistance, while keeping a transparency. 
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a) M^t-JV (A-iib) J&>6ft£# f J TJVtfx, 
ft (A-ii) 0-1 OIlgPi^^^^T'Sl 

^-r^ci^cj; offend, 

[0 04 9] fLl&£tf';-7- (A) # % »^ 
(A-i) dfix-W'J^W (A-iii) £ 
*Jllft"(A-i) : (A-iii) = 1 00: 0-9 0 : 1 
0^1^?n/c»^'Ji-f^ii^ k ±.ftLtc 
ABL #*)¥(MbL<teH7Z J F90-1 OOlt^J 
£, mr^Vx-fWJ^-^ (A-iii) 0-1 50 
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0 mmi$ t fcfifeR&ftoEfrs-css^-r £ c £ k £ » 

[0050] CC"C, 5/*;!/#>H (A-ii a) 

6ft£#* ^2 - 4 5 ©^^)v^>i i < , 

f&#CD5^2 5-l 0011^0, »*U<tt 35-10 
011%, ^l<«60-1 00Il%^t^Ci. 

[0 05 I ] t7#Jl/sJ?>K (A-iia) iLTAftfiK 
» % V»SBL =i^*S> iffrZ^Wis T^ts>H f 

t>U 2«^±&GM30rfc»toftl». 
[005 2]^, (A-iia) i Or 

[005 3]-^ (A-iib) ilttt, fli 

a2-4 5©y*-;b*«*l<, K*»2-l OCDjJi 
KR^—^fc^^—Jl/OS^B 0 — 1 0 011%, 
»iO<»70^100M%, «fc0W£O< »9 0- 

1 o 0M%^«-rsc£#<fc9»*ui». 

[0 054] (A-iib) t OXMfc&ttCte. 

X^UVifJa— Jk ^ptu>^tj3-jU l 1, 3- 

;k 1, 4 -^^s^^k 1,5- 
^>£>S/;*--;k 1, 6 -^^1f>> ? ^-;l/ > 1, 7 

Jk 1. 8 -:*^£>^:*-;k 1, 
9~S1"> 9 J>*-)V % 1, 10-f*>^^k 1. 
1 l-^^^^-Jk 1. 1 2- Ff*#>S?:*-- 

1. 4-v^a^.^if >i^^^^-;i/, l, 3-^ 
^>^^"-;l/, 1, 2 -:/£>^*— ;k ^^-^>^;l/ 
yyn-JK 3, 3 -5^x^;l/- 1 , 3-7'U^>zs* 
-;b v 3. 3 1 , 3 -^n/ , f>i/*— 

1, 2-^^>^— 1. 2 — i>^>^-;!/. 
1, 3-^>^>> ? ^-^, 2, 3--^>5?>^^- 

2, 4 --<>£>>^-;k 1, 4-^>^>^4" 
1. 2 -^s*^>^*-^k 1. 3 

1, 4 — 1. 5~^^1^> 

[0055] x— fjn»*wn^u>^y3- 



u 

;k u>^';^-;b, :7 X x 

[0 05 6 ]*-C^x?l/>^'j3-;k :/at*U>^ 
y=J-;k 1. 3-7Z>z/*-)l, 1, 4-:/£>^ 

[0 0 5 8 ] ^^-;l,i31lia±©^ , ;^-;^^t>^ 20 
fc^y*-^^ ^-^7 0-1 0 011 

[0 05 9 ] Ctr6©^*W>^ (A-iia) t 
>>*^)l>f&fr (A-iib) ££M^0Tf#6*i*<t*yx 
xfib (A-ii) ilttt. B»'Jxxf;K 5f# 
l^yxx^K #yt Fa+^^>SI«W6 

^'Jxxfik ^^^«'Jxxf;k Ti>e>Wi 30 
^VxxfJK t*y y >^#y xx-r;k x^g> 
li^'JxxfJK 

^•jixfJk f^>^w>^yxxfJk 

^*D^*1f>^;fr;l/#>^#yx*7^k :7£;UI£ 
,^'JxXfik f U7^«^'JxXfJk 

^•<jxxf;k ^*;*^a«7^h>, dfJ^P7^ 
h>, #y fc: FP+J/^U- K #ytFP+S/;<U 40 

[006 i] ^t^, 3M^i^fyxxf;K rs>tr 

>SLW'JxXfJk 7-fe7-f>St^'JxXf^ Hz 
^>>^fc# «/ xx^;k ^ >S^*>U#>B»sJ« U x 

^^7-»>JxxrJk «^7-i^'Jx^ 
fJk *'y*:7*u^ b>#W£L<> ^tc, =i^#& 
^'•JxxfJk 7^t'>l,W'JxxfJk -fe^'vO 
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[0 0 6 2 ] #yx-fWiJt-^ (A-ii 

i) iLTte, tfyx^UV^y :3-;k ^ij7'Pfl/ 
>^'j3-;k x^U>^-^-^^ h"i7'D fcfU>;M 1 U' 

K tfyx^uv^y^-ji/t^^at* 
'J7"pfl/>^'j3-;k #yx^u>^y 

'j 7*P f U > ^' 'J 3 - JbOT'P 7 ^'ifh 

7^U>^ya-;WJL<W^, 

[0063] #ac, ^mnamEOK^ yxxf^ (b) 

7^ (B) tt, (B-i ) <h, slfjxxf^ 

# (B-ii) i^MShb (B-i ) : (B-ii)=9 0: 
10-10:9 0r#M^SC£fcJ:DS&ft*. 
/cL, ILi^yv- (A) Z+frtCtyMTZtciblc 
Slit (B-i) : (B-ii) =70:3 0-30 : 
7 L< s MMtt (B-i) : (B-ii) =6 0: 

4 0-3 0 : 7 0T*fttfJ:g#*Ll». 

[0 0 64] /cftiu (a) ara 

ft (A-i) yx-^Utf y*-Jl/f£# (A-iii) 

tJMMUt (A-i) : (A-iii) =90:1 OTSl^ 
$n/c^^yxXx;KDli^, _hi$©?L^&# (B 
^yxxfM^(B-ii) lOMSHcatU 

[0 06 5] &§m<o$m&# yx^KB) 

^^F-Stt5. 0 0 0-3 0 0. 0 0 

0. 00 0-2 00. 00 0#J:D$?£O< . 10. 0 
0 0-1 0 0. 00 OX&titeftfcHgLlK 

[0 06 6 ] %mm& (B-i ) <oimtox\t%wt. 
#vfugt*>o<i,Z7 9$4 Fwmiztiz. -is. #y 

xXrW (B-ii) <Dm\t ITli, ^*7Jl/#>R 
(B-iia) ti?*-)Vf&fr (B-iib) t^M^ 

ir^ns^yxxf^w^ti^ 

(B-ii a) RUtt^-JUrta (B-ii 
b) iim ««Tt«:^W>» (A-iia) & 
W*-)hf&ft (A-iib) fctetvcjg»Lfc*>©£H 

[0067]m, R^;l^>g£/&7> (B-ii a) 
tL^i, -rcte^;fr;M*>R (A-iia) tW6n 
tctefr-ck. mc^^zm. r^fcf^BL -fe^*/>» v 

-R#J: U^bOt isxmihtiz. 
[0068]*fc Ctl6©y*r^#>«j5S» (B-ii 

a) (B-iib) i^r^m^brtf en 

5^yxXf;TO (B-ii) tCO^iT^, ^'jxxr 
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(A-ii) tmwDbowmi 6ft&. 
[0069]fcfc*l, ^^CD^xxx^f&fr (B-i 

0 0 0-2 0 0, 0 0 0T&9, 5. 00 0 — 100, 
0 0 0-C$>ftlXJ:K)iti$.L<, 1 0, 00 0-80, 0 

o o-efotiixmmtnK 

[007 0]il^, ^HgcD^UxX-r;b^ (C) 
Koi^p^t^ ^^cD^'jxx-r;U^ (C) 
ii. i>Z>)l#>WLf&fr (C-a) <L^*-;t^# (C- 

b) ^i^^tifen^. 

[0 0 7 1 ] 8E^#^#>»a# (C-a ) M^^t 
-Jl'JSK* (C-b) ibttt. &^T-Ctc^*;i/sK>» 
<A-11a).a^*-iHS» (A-iib) 

(c-a) iitit -r.-cec^*;i>#> 

M(A-iia) Tpf6h/i:^K^ »K:=i^*BL 
[0 0 7 2 ] cne>^W>l(C-a) ii^ 

(c-b) i^ftm^L/r?#6n-s#yxx 

T^J&fr (C) ^co^t^. ^';x^x;b^ (A-i 

i) <tH«©fc©**9stf6*i*. 

[0 07 3)fc/cU *«3B©#yxx^l/ (C) <z>m 
5 0 0-1 50, OOOt'^Ci^ 

ig^^yxx-r^ (C) of^ffl-r^^, nm 
,w;x^f^ (B) £&B»#y^- (a) tc^«$ 

0, 0 0 0t*^Dff*K. 1. 00 0-50, 
[0 07 4] iC6t, *¥mO#V*X7*M*mtf& 

^yxxf;b©lt?^M2 o. 000-20 

0, 0 0 0, ^Ktt2 0, 0 00-1 5 0, 00 
0 k J;9*ff£t/<&i3 0, 00 0-1 00. OOOtC^ 

>;x-x^^y^-^^ (A-iii) , ^'Jx^fM 

# (B-n) , ^yix^ (o acx/xtt*yx- 

[007 5 ] CCtttteKaitt, lfl^rt«C2oJia± 
[0 0 7 6 ] #*WT?»5*fli-fV>S/y*- hitt. 2 

ftfliit, 2«-fvm- boms. ^+-9-^ 

K 2, 4 - h U>v^ 
-F, 2, 5- hi/ U>5*-fyW*-K h;bx>*P 
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y*sT*~ K 1. 5-^7^U>2^-r 

ys/y*-k y*n>$/-f yw*- k TkKffc^ 

[0 0 7 7 ] 3«8tt£Lb©-fy^r*-h©il*, ^ 

>*xyxy h-;ucc2Wffitt-Yy^r*- hTiHtfcu 
fcfcoccf^sns. &ffiT)i ^-)ii<c2 -gam A v i/ 

io ±«ffliy*rfe«t>tt^. 

[0 0 7 8 ] *fli^ys/7*- kDRjfcfcRto-ctt, 

HMt *«-fy^r*-h©«Effl«», * 
yx^T^KDO. o l SS%^5MS%#£?£0< , H 

[0 0 7 9] #3ffll|CWLK^tf "J v-*BJiM»tt, »< ^ 
ZCtfc. #V-?-<DmM&'*U-Z (a) **(D# 
20 y (p) "CSIofca/pffi**— ocofiifitt 

[0 0 8 0 ] c crKa/pffltcoi>r»i?§r^. 

K^-rf-^att, F e d o r s (D»HOA:it»^ffi(c 

ifitcJ:<H f ^n^Ho y®«atsfc3£tcJ:fttt. X 

30 fc«> % a/p«*s§^K:ft»^JfiB-c*^o 

[0 0 8 1] #«B8Ttt. ^< ©»«Jc*f ur*^jg 
fflpJUfer^SCi^^/cfetC, Ho y<Z>fff-J|5S 0?* 

-*7-^U>Kj 1#, T^fS'^^l/X, 46-47MC19 
78) (^litllB I D.R.PAUL and SEYMOUR NEWMAN, POLYNt 
R BLENDS, vol.1, ACADEMIC PRESS, p. 46-47 (197 

8)) ) tcJ:g»6ftSffi*/8l>ft:. Hoy©««>fcgS 
mHT&fe£>T'&&e cr/p - IF i /\A 

[0 0 8 2 ] *^tt-«tccco»fflK:S(|RgSnsfeCE> 

(a) ©a/pti'&xi. mwjx^^ 

(B) £««UTl>Stf yx*?^S# (B-ii) <Dcr 
/p«£X2, #'Jx^ (C) acX/*fctt5|fJx 
-f-^U*-^ (D) Oa/pteX3i Ofcit^, 
Xl**7. 7^X1<9. X2#XKX2<10. 
K X33&JXKX3^X2t*5Ci«K l $ 
50 66CX1*S7. 7^X1<8. 6, X2^XKX2< 
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9. X3#Xl<X3£X2*C*&C<t##£L<. W 
&CX1#7. 7^X1<8. 5, X2*SXKX2< 
8. 7. X3^XKX3^X2WCiW^ 

[0 08 3]». $^^ijixf;Kt^> 
^'JiXfW (A-ii) SWJxXf;HS» (B- 
ii) ©JlftittS^'Jx^f^ Wc^'jx^f^ 

(o ) ©ia*tt«:^i»T«wr&. 

[008 4] S^*-iUja6»i^*iV#>il«afl k «:*Jl'tt 
1:1-1. 5:1 ©»^rtt&3K IffiMT^r 10 
1 3 O'C— 2 2 O'C^ri B#WK:5— 1 0XI©ffl^"C» 

fiSUSBS*. 10-0.1 K P ar»*.«:«ffiS/&±tf ft 

a^3®ftj£>y u =j-;i,^g**rSo 2-3 B$ra«EfjL 

xX7\fl/3£»*t«iL SC/»^bl«±*I^jHlLrO. 5K 
Pa«T"C«JBEl/^62 3 0'Cr4-l 2B#MJ5ffrr 

[0 08 5 ] CO#'JlXf^Kllj||*»Xtt* 

Wil8 0t-2 10U 0. 5-0. lKPati 20 
EEL, gHffi^vt/r^-h©«l^tt«BE"Cft3^J£j£ 

5 C <t £ J: 0 U^IO^ y x x h ti 5 . 

[0 08 6] »WR#y^- (A) tCfctt£?L« 

^■•Jxxf;k MHi,WJxxf;i, (B) 

-&<fcC^*ft-Ctt. #yx*7^j£#<t^*^ F£ 

fc*y«,»^^yx^-r^aT-cM«:»*. «t£r 30 
[ 0 0 8 7 ] *• y x^fwi 5 ? 2 J Fv&m&m 

T\ ^**-f F<*:|g;^$-&fc^yx^^;l/^:^CD^ 
Jt~C 1 0 0"C- 1 8 O'C-C^ltMt^o CtDRSL 

4 0-220 -CVm-Stm * * * >«IB> £ 

^'jxxfWO'7^^^ Ko^itmtc^br 5 0-2 40 

00 0 ppm«U l-8«i'l^t5Ctt 

[0088] m^zm-SMmt isXM. -micx-xr* 

flPJf&r&D, Sn, Ti, Zr, Zn, G 

e, Co, Fe, A 1 » Mn9©7^3^^\ ftH 

*;U7-fe h^- k ft (III) b^- k 50 
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& (in) xh^if-Y F, r;bsx^A>fy7-a^f 

[0 08 9 ] F«e^<D*S9tCoJj&r* 
9. ffliUi, h;Vx> v 4^>U>. x^-;l/^ 

>-tz>, f F^t Fn77>, ^^*^"9*>, ^^xx;l/ 

c&#r#s. WKft^yx^^KoM^sjat, **y 

F©BiiRS^ra»&-rSiC^««&cj:^rSS 

[0090] fi6n/ciLi^ y xxf;^«7 * 
* f«, mw&imv^^mm^ 

^©Mi Ittt^'j 7-5:^P D^;VAf ©g?g 
[0 09 1] AB^^yxx^Jl/©^m^»K:. 

M(X« y v-ffl&jrSTJtt . RB^tf y v - tcjgMJgtt 
L»?LM*^y^-©fttt^rfiJ±3ti:*fc«)«:ffll^n 

[0092] m^im*iAm»&rzM&titt&Mx. 
tare* * -/-^/^MSiRccig^UT:^ y ^-*a« 

[0093] *fcfck!K*ig»J*ft«^?J< y xxf^ 

fifeu<ttSSg«K:asj!nrr&c<fc«:j:o. mwjx 

^> 0 IB«*^M«3i« 4 *u-Hlfl>*»t?»UI3R^y 

[00 94] **^KlffiC^«!«*rS»J©^Saifitt. ?L 
M^yxxf-JU©Ha©BR«:ffli»«5ftia8©WH, JSfo 

-5*T*n«s<, a^'ixxt juM^J^rt^TS 
©^y"7-«xofflb«r^s*i*{c % SMUit 
ssp«:*fL 4 o. ooi-iommsu, $?^l<«, 

0. 1-5M«W^ 0 *fci«§nft:*IBR# 
[0 09 5] *^tcffll^ftBK5fe?i»I«. «Ffrc + u- 

F^bsaR^/xttSMt y >ix7f«^u^ * 
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^m^m^^^U- MMfiR»£kTtt, fitters *i 
£cl^ A*Wtctt. x*U>£>7 5 >HH«, x*u 
>J*7 S>HIWC * H V^A, U>BL f 

-rrj-;W 4 - t - ^^JVijf- L ( + ) -fflE 

W^T-feh>, ^x>g£. ^^7'h7* 
p-r«y— ;k h »jx£./-;U7 5 > % S/*n*^-!f>S* 
7 5>0ft« 4 t?h;^>f;uS5»v ^> 4 /h';HS 10 

[0 0 9 6 ] *^tftffl$n5Btty>8x^ 
tt. Kft«;>*x^f;k ^7tv>ixxf^k 7;b* 

';>^^^^^, »;>^^^;K >^t^x 

^>^;l/, U^^V^k ';>»■=€: ->^*S/Jk y 
y^i^e^i^k »;>^^-^? 
;k 9>&;t>>2-x^;u-M^>;k y>Mi/2-x^ 
uv^^-r^k »J >^-r~>;k f j> 

»J F T^k 'JVHt^fF^f^k y>Bte? 

*^k »J>^^7xX;k 'J>Si/7i^k y>» 

[0 0 9 8 1 *J**>B£xX7\^<tU-ai, *x*>I£ 
ty^^ ^X^Vi^^x^k *X*>&-*-/^ 
Dt';k V7'ot';k y 

^^k ^Jk 
v;k *x*>^e^*£?^k ^x^>l^^xW 
^^>;k *x*>@r=e^7^>;k ^x^yl^y^v 
7^>;k ^x^>l^^)>r>;k ^>^^F 40 
7^>;k ^^>^^f F7r>;k *x*>Brtr^ 
-MrlfT^k t>x^>l*^t^^f^k *x*> 
K-fc^^xjk *X*>|^y^>*/;Ufr<!: k 

[0 09 9 ] T^Jl^X^iO^l/Tte:, 

it, ^x^;i-*x*>i^ ^/7'Pf;^7^>l, ^ 
*x*>^, *./^**>;l/*x*>®L ^=^>;l>*x so 
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BL ^^x^jt^=^;!/*X;ti>i^ ^x^;i^3^>;U 
*x*>BL ^^rv'^x*:^, ^f^Ji^x^v 
BL ^y^yf^;^x^>I, ^>fyf^W^^> 

^>>?;l/*x*>^ > ^ ; i> * x * > |£ & <t' , sc/ 

[0101] #SfeWfc:*$l,>T % il^^l^W^ra^ 

[0 1 0 2) «WOHiUS#yxxf^ (B) fct, H 
*> alter** u cn*il«a!jS«:»j*;u/cCSTRS 

[0103] gfcX^T^ y ^2+-y*-<D*r*JBQ6^r 

[0 10 4] %mjfk#Vx.XT)\s<D^UteteWZteW& 
Defies. 

[0105] ^tc, fL^Mf4i bfc«S*ffitc^ir 

^ISrSTift$^T< £■ cn«. ^©xt ^7" 
[0106] -77, aK©«lt^B#tCttS«*ffll^< 



13 

[oi0 7]fti^i t yx*^*** 

ffi C fctf> t 2 0 0 ■CJiyT'COSQ&MJ * 0 < , ^^11: 
J: 0^$^Sfcft6ctiSi£»JHtc4jlir B, * * £ > 
||XXtt^©xX^SaMM4WlDl/t 1 kP a«T 
^ciET^CiW^lK 10 

(b) ; d<'jxxf^ (o M^u-fj^yt- 

c^rfej:i». cn«, <b) . #y 

xxf;i/ (c> w;!-^^ 1 ;^ (D) ©tK 

FBf y ^-(DfrT-mzi&TZ ^s^* o , 

Hi^'JiXf^ (B) . #'Jx^fA (C) ^lO'^ 
'M-WJt-^ (D) ©^^ittfc<Ci 20 

1 0.0 0 0«T©»^«. 

[oio9] *^<Da«*# y v-m&mm'Vihzfi 

It^'jx^ (B) , dfjxxf^ (C) SWJ 
x-^M*y=i--;i, (D) tt, *<D&£%m&#*) 
(A) t««or*>J:c»i/, TOmwn- (a) 

[oiio] nt«fctttt» asjrar znmk* y ^- 30 

(A) cDS*^±r©igiWi&&c<b^e>. 18 0-2 

[0111] Mumm*. ftuaoa*--*-* 

[Oil 2].*«BB©WWft#»;v-»8Wtt. T^^f 
^cd^ ^;UAiUTC0)¥^«5 Mm~l mmlt©C 
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[0 113] MH<OL/Difi2 0-5 0 

J^*44»©*#£ 5 0 p pml^Ttcjqi^S©*J»*L/^. 

[0 114] T^ + +XWrmWJ7-lj5 
5i», ^ 1 i7-(7)tej:0 10-6 0 , Cill^-c 

[0115] JSMZtitcV -* Jl/Att. 

J:*«31f*CcJ:0, «*l»lXW**rfiJ«: l . 3-10ffl 
[0116] n»Sf*©JS^«P-Ji/^K:J:SttB2f*R 

n-en 1 . 3-6fg^w-r^cD^^ uu„ &f*«*a* 

3 - 6 imo^mmmmm 
[0117] m$umz. «,M»#y^-©^x<E» 

jS (W^, Tgiftv-T*) Tgr- (Tg + 50) # CO«S 
H3&«»*L<. I^iKIJTg- (Tg + 30) °C 

0, (Tg + 50) -C*m?LZ>£m#i l cJ:Z>®Btlft±& 

[0118] £tc®m&Zfo±2 SMMSMcfc 
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fittfefiffciSfi (T c ) cfc 0 2 0 Xlfil 

K7 0-1 5 0U J:«9»SL<«, 90-15 0°CT' 

[0 1 1 9] Jft-te* h«aS^ra«ji*l»3Cp6 3 0«ffl 
*aHt*©Hffitt**?t/tiS^. COHOSH: 

[0120] Ctl6? -{iUAflUKDKK:. — MW«C7 10 

[o i 2 n *fc % *mi<D%m&tfv-?--w&mc 

te, 2, 6 t -t/^I/- 4 

(BHT) v • t FO*^7-y-* (BHA) 

©«fcBMfcB5±»K IJ^JHWISK*. *<Zs % /7*s> 

no, 1-10 %©ttw^ c i 
[o 1 2 2 3 ifcxf7y>«ift wj>»vy 

[0123] mmMr>^=- 

[0124] 7 -< ;l/A©r^tlJDXSi Uttt, 40 

[0125] nmsa&. ngK&mom-SMz. 
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[0126] -(>7l/->3 >fiS?e©^W, SMBfOlf- 

[0 1 2 7 ] 7 4 jis&WB&tc-o^xitZ* «tfc'P-*!» 

[0128] Cn67 ^LA^©|jOXMa D a ^f 1)^^ 
[0 129] JfcT-p^f^tlt, J##<D;&§£I1* 

[0130] 'J SISIf* 

ifl]*J£ 6 MaWSSHDT Sfc^r, 1 0 %*«©{*B»** 

^WOMWsKyv-afiSSIlB, »J*ffJ<Z>8Hn 
0 H»«tc§Stt©*ffir, 3 0 % 
&Lt. ^Ktt50-1 000%, »c#*l/<«:8 

[0131] *^(D?LH^i; v-«US«J». HH 
*»C«VC^S. Wittf I ZOD«»Wcfet»T, 

7cttT\ 2 (kJ/m 1 )^ 1. 5lS©(3kJ/ 

Wp7-f^Ar0. 2 <J)#1. 5<g<D0. 3 (J) 

6Uhtc. 7 ^;bA>f hrts&glfa? ^;uat*o. 
7 (J)#l (J) «±©7 htc&s. 

ft"C, 3 (kJ/m 1 ) ^t<ii3-20 (k 

j/m i ) ©I zoDTO^wt, sfctt, mm* 

7^Ut0. 25JW±, WSL/<«0. 3-5J© 

5£f*»-fe 9 h ^ ^A~c 1 J J^_h, L < \i 1 - 1 0 
J(D7^l/A>{>/^ h£wr& B 
[0132] cn^gi5W*KiiB«SSra«*p|iifK:WS 
T£2>tc&>. ?LM^d<yxX7";U (B) <!:, ^'Jx^f 

(C) (D) <t3?p 

6<t&**3Ral«yv-ffli»|KI*s»W*#»J (A) 

[0133] »; ^-3Hfl»tt, l^^te 



(13) 
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a8RJM"*ft:W"C. 3. 2GPa%3GPaHT«:fiS 

2. 9-0. 5GPaOilfiltt* *fctt. 3GPa 
tTF. #£L<tt2. 9-0. 5GPa®r^>-*> 

x.tlt£ 4 2 0 0 /im(DJI3©^U^^- h"C^>f X3 0 10 
5 0 %J^i©»in/^ ( c7 -f JlsAftSff&ti. miMM 

[oi36] *^©aa«^ ^-aawfcffl^fcfifc 20 

» (12xl2cmiEM 2 0 0 umm<D? a & 

a) ^3 5u m&s o%<omumM&icfo&otct 
[0137] ^mwx'nbtizmM&tfv -*-mf$m 

[oi38] *§m<D$m&# o -r-m&mmz^/otc 

ft, ttHMUff. -f>=HB»lli. h*-JBffiJJ§; «#»J 

ft. mean, ^mmmm. m^nmtft, mmi 

[0 1 3 9 ] ^mtfttLXtZ, ^^l^Ail 
[0 140] */c. ^©ffecDffl^ibr^n-^^i 

mmm^^^y ^a, mn^mm^mno^-T^ 

-CfrZ. 50 
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[0141] *fc. mm-Mttt utRii, %s*$b 

[0 14 2] Stcffi^CD? ZZ-i/rsym&tlsXte. 
M/-, JUL ^©{fefc. ^3£:r 

~-y, §£mvv-. »a«««. saw, m 
[0143] *§m<omm%:# v ^-Ea«ffl*<D3u» 

Ijjfjxxf^ (B) tt, fL&afrFUv- (A) 

dfJxxf^ (C) WJi-fWM-^ 
(D) tt. ftSJfctf (A) ©l!HW4©a»t>*S 

±ttfpfflBiw,w;ixf;i' (b) znm&xw- 
fflbTi^^>c?)i#^^n^ 0 

[ 0 1 4 4 ] C (OX *> l£&$m<D%M$t# V iXfJl/ 
(B) , f^C^'Jx^f;l/ (C) Wi^fi^ 
>;^-;U (D) *^tt*fR»©*»JW*aS»Il/ft:»rao 

fLK^'y^-aRRfttt, y r v-h-T<yhzmc Li f c< 

[0 14 6] 

H^^fe^r r%j r^pj rms%j Xtt 

[0147] MMMXft^tcfflmZ&LT<DM*)X&Z> 0 
IV-TO ^HLC-8 02 0, *7AM40*C, 

y')Vt<Dt\Mxmm\stc 0 

mvm&mm) d s cmssm cot. d s c is§ 

■T. ■fe^n-lMi (i)MDSC22 0C) ^ffl 
l^, H^jlgl OVmi n"T?»JELfc. 
KiaKKftC^AtfKR) J I S K 7 127M7 
2 0 3 KS-^i* , ( (1*) AfltHf&fflKA G S - H ) * 
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mm/m i n XM/E. L> tc a 

(^) ^ND-1001DP) ItCXmmistc. 
(^l^T^o^ilS) GLOSS METER 

(H^mfexs «*> m) tcxmmLtc 

( I ZOD^^J^TI ZODtm) POE2 0 0 0 

(GRcttM) icxmmutc. 

(t'i7^M^MI) HDT. VSPT. TES 10 

ter ( (m Mftmwm) ctxmmLtc. 

(-r^^Off^^giJ^) J IS K 5400(Df i 

cm i Tmm&Btmm) m i rmimt&tmm ( (**) 
m#mm) trcxmmirtc 

[0 148] (###J 1 ) (#Vz-X7-)MD<£f&) 20 

nam. mas. ^iAf^Lfcin2^^7 

6 2 j ; 1 8^ilS^^IS*a^Jb^>it0 2* 

GO (DAH) 56 1 gi y'U t'U>^'j3 — ;l/ ( P 

g> 106 e*i±&&, mm^rx 1 5 0 °C^6 1 B# 

^CCl 0"CTo^$^cC^6^Ji^b/c o £fi£lT£ 
*£a£L&#£>2 2 0°C?txm&U. 2B£Pb1^, JjgJffif 

gfflt©yjM-$x-*/ 3 >^avh^7-(- («T 30 
GPCiSSt) t2, 8 0 0, 3 
0 0 Xfo o /c e 

[0 149 3 (##032) (#';x*7=-Jl/(D^£) 

H8S. ^lA«ffUclLfe^7^7 

61 J) (DAH) Seigi^PfUV^'^^ 
( P G) 9 9 s £{±iA<^ ifMiTt 1 5 0 9 Cfrt> 1 

S*^B* ^3^6 2 2 0 "C* rffll, 2B$ffi]fiL X 
X-r;^^l^<hUT^^>^ h57bis K£7 0 p p 40 
mSSUDU 0. lKPa*T«lEbr8l»raa»b^:. 
Kf^I2 7, 0 0 0, 

so, ooo, *»r»tt«:a>js*r &*j|gftKtf »; x 

[0 15 0] (##0!)3) (#yx*^;UCD£fi£) 

asm. nas. ^iAf^uc5 0Ls», 

^^f7-i (ny^^ast rx>#-;H 0 6 1 J ) 
(DA) 8. 4 1kg<b7'Pt'U>^'j3-;KPG) 
1.54k &£{±iA^ ifliTr 1 5 0 -Cfph 1 B^f 

rate i o vr^fmz&K&iiijQfmnotc. fc&r* 50 
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7K£g£ L 6 2 2 0 'CitxmU L , 2 L 
fc„ ^<D?£, 8¥ft^l3, 0 0 0eD^*-;HM<y 
:/n t'u>^y3-ji/ (PPG) 21. 8kg^ii 

u a*«ar-c 1 6 o*c*>6 1 b^oc 1 0 *c-ro#s 

2 0 e C£r^u 2R»mf*» xxf;bMMiLr 
^^Vt' K£7 0 p pm^fiQU 0. IK 

»3 9. 0 0 0. M?^l«7 3. 0 00, fjg 

[0 15 1] (#*W4) (#Uxxf-;UD£-f£) 

»3g* ^Af^UclLtA7^7 
^Xr3^c % -te^is^m (SeA) 40 4 g, 7'qfl/> 
^'^^(PG) 106g, 1, 6--^+tf>^- 
;K 1 . 6 HD ) 9 0 g*<±&&, m&LWlTX I 5 0 
■C3&»^l»IB|(C7X;r-?»ffl$-f*«t3&S6iSH*Lrfc. 
«*^l^^2 2 0 , CJ-C^l, 2BSHSL 
xxf^MIi Lt?^>rh77-F+^F^7 0 
PPmai, 0. 1 KPa*r^L,T8B$ra«tffL, 
fc„ &¥-%J5H L m2 1 . 0 0 0, it^^ 

•TS4 0, 0 0 0, igtIft«»'JxXf;bA 
- 4 

[0 15 2] (##M5> (#yxXf;l/©^) 

ffSS, ^*Af«:ttUclL-fe;f7^7 
7^3tC, T^t*>^ (AA) 184g, ^>^;^±ig 
x>^-JH06 1 (DA) 3 0 3 g, x*U>^»;:a 
H1/(EG) 95g, 1. 37?ls>?V^-)l (1. 

3 B G) 81g £f±jA<^, If^TT' 1 5 0 -C*>6 1 

^8*0^6 2 2 0°C£7?j?i«u 2B#|ffl?& xxf 
^3E»«H»i LTftSffiM* 8 0 p p roSMWU 5 k P 

SO**»(PMDA)*13g»iSDU 2 10W5 

KPaT«£ELft3&*6 3«FPJSB$0/c. 

W13 9 , 0 0 0, lt?^18 9 . 0 000 

nm&# i j xxtm - 5 *n tc P 

[0 15 3] (##«6) (#iJx^^;KC)©^ 
A) 

«»g» Was, ^»Af*Wl//c3L-b^7^7 
5*mc, 72/t>* (AA) 1 169g, 7'Pfl/> 
#V*-)l> (PG) 8 2 1 gr£{±iA#, fi*«ftT-C 1 

5 o 'c*»e> i mmic 1 o 'cro^ja$# ^3&ie>jo««ff 

2i^ra«, x^f«MiiLt^^>f F77'K 
if-f K£80p pmttly, 0. 5 kPa^T'^BEL-C 
BWIHHWf Ufc. tf^t^ 14.00 

o, MS¥^7> j fstJ2 6 , ooo, mwcm&mom 

[0 15 4] (#*W7> (#»;xX^Jl/ (C) C[>^ 

A) 
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ares. mas. ^iAt^uciL-fe^7 7>7 

7^3{c, -fe^»S(SeA) 404g, 1, 3-:/ 
?U>#Vzi-)\, ( 1, 3BG) 24 3 g£f±3A«^ g[ 

f^rt i 5 o *c^e i bsbjk: i o "croffiss-tffr 

f h7^hWK*70ppm8SlDU 0. IkPa 

«2 i . ooo. ms^^FS«4 i , ooo. 
T*tts©if y x * c - 2 ^f#/c e io 

[0 15 5] (##M8) (^■jx^f^ (C) 

MBS. ^•At*ftl/fc5L-fe^7^ 
^XratC. 7^f>i(AA) 1 900g, 1. 3-rf 
?U>y«j3-;Kl, 3BG) 440g. 1. 4-:/ 
^'J3-^(1, 4BG) 44 0g£{±iA<&. g 

sRstarfc 1 5 0 -c#>6 1 H$Mte 7 •cr-3*«s-&«c3&j 
6»*w#ofc. 4ffin**aiowe > 2oo , c* 

2 - xf;^^7^3-^8 4 7 g^JOOT H9M 20 

«#u * yxxT^u^SrSibofc. *©*fc** 

^Titi 9 8 0, MS^i^-^Stt 1 . 9 00, IS 

[0 15 63 (##039) (#'Ji^jKC)©6 
/&) 

»#iS* ffBS, ^Af^Uc3 0 0mL^7 
^^X^fc:. 7^f>i(AA) 146g, x^ 
>^i;n-;l/ (EG) 4 2g£f±5A#, if^lTt'l 

5 o -a** e> i b#ih«: 7 -c-rons. s# Aflttaw b 

fc„ £&-r**£B*Lft#6 1 8 0'Cjr^ 1 30 

^iy^r)i^-)V4 3 gmmox immmnu. #y 

0 o , mmw-Qfrr-mit 1 . 400, sarfittisojii 

y xxf;i/C - 4 £f#/c„ 
[0157] (#*«io) (^yx^f;KO(D^ 

Wm, ffBS, ^iAf^Uc3 0 0mLtA7 
zffry^^tiL, ani;i(SuA) 1 18g. ^Of 

u>^yn-;u (pg> iig&it&fr, &&mr-c 40 

1 5 0 Vfrh 1 Borate 7 v?^&U2&tj;&t>imfmft 
0tc o ifiSS-r-57k*B*L«C3&«6 2 2 0-C*-rsaf*. 

lisraaBtofc. cn^i 7 0-csrTtf. n-*** 

;^^^>;l/T;Un-;l, 16.8 & HfHniUT 1 mmmft 

u ^'jx^f^itii/c ^<z«m, 

^g«:2, 7 0 0, SS^^^H^SteS, 2 0 0, MU 

vim&vmttjmx y x^f^c - 5 

[0 15 8} (ILi^'ix^^KB) 
#*«ir^fcA-i*ioogi 4 l-^**^ so 
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F (L-LD) 96g ( D-7^^^F (D-LD) 4 
g h;Ux> 15g^3 0 0fflLtA 7 7'jl/7 5xmcA 

^>iXX20 0ppm«L, 1 80°Ct3. 5B# 

F^5 0 0 ppm»U JEK 1 SMffiffl 0. 3 
kPari. 5«nWEEMlX«ffl». *SJ£©7*£-f 

»^i^F-jt4 .3 0 0. Mt^^T* 7 , 0 0 0, 

[0 15 9] <SSfe«2) (El^'JxXfiKB) 

##W2tMUcA-248 0g<!:, L-LD£80 
gi?:20 OmL-fe^^t/^-^X^&cAti. 1 8 0'C 

50ppm»U 18 0-C-C3. 5B$fll!«fl*l,fc 0 
S^7^x^;u-s^if>^x-7 F£5 0 0 p 
pma&flJU Mfcl5*H«iaW», O. 2kPatl. 

fc 0 f#en/c?Li^^yxxT-^B-2(i, k^f^t- 

13 0, 0 0 0, flf^t5 7. 0 0 0, glB^ 
# £ -f F n . d. ©Sl^t^^fc. 
[0 160] (HSfe^3) m»>Jxxr;MB) 

##«2T^iSlyfcA-2*7 0 gi, L~LD£30 
gi^2 0 0mLtA77'Jt/77X3K:A^s 18 0*C 

OOppmMl, 18 0-CT2B|FWU/c B M 
**7»«:x^^-^>BI*^7aL- F£600ppm 
89m U Mfcl 5#ra«#&. 0. 3kPatl. 0B$ 

^-12 8, 0 0 0. lt?^14 6 > 0 0 0, SIB 

[0161] <isfe«4) (aitwyx^f^ (b) 

00®^) 

##«2T^Ji£L/cA-2*3 0 g <t , L-LD£70 
gi^20 OmL^^r/^^Xra^Afrv 1 8 0 °C 

OOppmOTl, 1 8 0"C-C3B#r^^Lfc o 
»7f*«:x^;l/^^-y* >M^X7 h£400ppm 
JECCl 5^W8B*», 0. 3kPaTl. 0B# 
PeMOT9f£?Tl\ 5fcJ^£<7)^£--f K*»*Ufc. » 

^15 8, 0 0 0, MfWtl 1 2, 0 0 0. ^ 
S7*£-fKn. d. ©±fcm^i*-C£>oft: 0 
[0 162] (|GttM5) (mWJx^f^ (B) 

##«3tMUcA-3%13kg. L-LD£13 
kg&tf h;Ux>3 kg ££5 0 Lj^fcffiKAft, 18 
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X2 50ppmt*JDU 1 8 0 e C~C3mrBmWLtc e 
1^7^i?^+tf>l^X 7 x - F ^ 4 0 0 p p 
mmmu. ®t 1 5«1 *~T**>:/T8 0 k P 
aK&EE^nfc 1 0 L©«EER»«tca«Kj«:j||jKbr 
KhJl/x>«fl\ MK^Ttf>:7r#';v-£0. 1 
kPa^E§ti/c-<>hff2«iflPffl»cSljB!L, 5fcS 

S?^14 1, 0 0 0. 
0 0 0, ^§7^^^Fn. d. <D5*S* 10 

[0 16 3] (|6tfe«6) m^ViXf;KB) 

r^y-l/3010j ) ^rlOOgi, L-LD^rl 
00g£*300ml ^^^I/^^nttlEXD, 1 7 

X3 00 ppm^aU, 18 0 o Ct'3^IJ$bfc o 
££»Tf£ tcx X7x-h^500p 20 

pmMl, MCci5»R39lff^ 0. 3kPatl. 

i5i, ooo. mmw-xjfrfm 1 o o . ooo. £tg 

[0 164] (SStt«7) (tEWVxXf;KB) 

#^4t'^l/cA-4^3 0 0g 4 L-LD£30 
0 g\ h;bx>6 0 g* 1 L-b^^^^!/7 vXnfclEX 

0, i 7 5'cr*»o/t. &M#^-K&oTa>6*^ 30 

^>l^X300ppmMU 1 8 0"CT4ISra« 

5 0 0ppm»tOU H«C1 0»BH8I#«, 0. 3kP 
a -CI. 5B#R|«EEItt»*m^ 7m&<D^ 2 2 J b'& 
m^otc. flenfcftKfx* V f - 7 
^12 6 , 0 0 0. 11W^14 8 . 000, 

[0 16 5] (Ht&ffl8) (Hit^yxxfJKB) 

##M5T^UcA-5^100gi 4 L-LD^l 40 
00gi$r20 OmL^^yjl/^^X^ra^ 1 8 

fc&^r*>6 

X3 00 ppm*8SJDU 1 8 0 e Cr 3B$Ra«#Lfc. 
fi*teT»tex^rt,^iJ->M*;*:7 oo p 

pm^DflU iSKl 5^raaB*», 0. 3kPatl. 
5 BNIKEEMf £171*. *Ef£©5 * * A K«*SO 
fc 0 f#6>tift:AM^sJ<yxxf-jbB-8« % iSt¥^^- 
146, 0 0 0, mS¥*32^S9 8. 0 0 0, 

[0 166] «@66W9) «LMR#y^~ (A) ©* 50 
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IS) 

L-LD£l90g, D - L D * 6 g\ meso-LD 
£4 &, h;l/x> l 0 m 1 £3 0 0 m I ■teJ^'Jfo'? 5 
x =i fcH 0 . 18 5 L fc. SfiBB&sJS— cc tc^t 

^6t^^>lXX2 5 0 ppml:«l, 18 5*07 

x-F^500ppmWU MfclsaflOWWL 
0. 3kPari. 5B$fflXfflRff«fTl>. *J£l£<D^ 
ff-fK^SL/c. &6ftfcPLA2«. 
11 2 9, 0 0 0, Il?^i2 4 1, 00 0, 1 
Kn. d. -CSb-otc. 

[0167] (mmmio) (a) <o 

##mt^UcA-2^3g, L-LD*9 7g, 
h;Ux> 1 Om 1 £3 00ml -te^? -JlV? ? X^tcWL 
1) , 18 5 Wiem L fc. *iR#$j-CC& -oXfrh** 
^>iXX2 5 0 p pm^&sjfJDU 1 8 0 'CT 3 B#R331 
fi*»7»Ccx^ji^+tf>K**:7:*:--h£ 
50 0ppm»l, Mfcl5#fiMK#f&. 0. 3kP 
a-Cl. smtSl&EEffiMZftttK Jm&CDv >? $ A Y % 

Wttl 2 1. 0 0 0, il?^12 2 6, 0 0 
0, ga^f^^Fn. d. ©2«*f*r*-*fc. 

[oi6 8] mmmii) (nmm#v~?~mfm 
(p - 1 ) <e>*j&) 

^';ai(^S3SMtt»r7^f^j, plai» 
-r^>o n?^i^i2 so, ooo. swwmt i 

6 0, 00 0)1:10 OMSS&i , Hfi&ffl i -c«j«tsfc 
MW;xXf;l/ (B- 1 ) ^611^i, #*W7 

t^i/c^yxxf^ (c- i > £6s*g&££ifc# 
fli«as!7 tfy'v xF^h *if--c i 9 o vtclxm L 
tzwh i oftmmMLtc. fiemE^yv-M 

«J (P - 1 > W\ DSCl'J^e, ^7^C«aft3^5 
7°C, lfc5#l 7 1 "CTiof^ mP- 1 ^iJOIlfci 

*©«ri*ai5E*s»&*5 - i k^it 0 

[oi6 9] (ntfe«i2> (ft^yv-a^B 

(p-2) <D^m 

pla 1*10 oMSisi, aer^yx^T-ji/ <b- 

1) * 1 91tgUi, jJ<';xx^;U (C- 1 ) ^611 
£f5££^#:7*7X h ri 90°C^C/JD^U^ 

. (P-2)tt, DSCiUB&fefc, *7Xf5$^5 5 
•C, a^U7 0mo/c o t£P-2£JJl3XLfcfI* 

©«9tt#J5Ettm*^5 - 1 tc^-r. 

[0 17 0] <^H5«13> (ftB^#»;v-jfflflS!» 
(P-3) <£>**£) 

PLA 1*1 OOMSfli, ¥LM^»;xx^;u (B- 
1 ) £3 6MSSP£, ^''Jx^f^ (C- 1 ) £6ffit 
§Pi*^#^^x h +if-Ti 9 0"CK:M&bfc 
#6 l o^PBJg«i//t D f#6tifeae^#y^-ffl^«5 
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(P-3)tt, DSCMe*^ *7^*K#SK#5 4 

°a 7 o-cr&o/co iip-3^ii?ci^ 

[oi7H (Htt«i4) 

(P-4) <D^f&) 

PLA 1*10 OfiM^, At»#'Jx^W (B- 
2) ^lii^i, I'Jx^f^ (C- 1 ) ^5M^ 

6 1 0#Nattl/fc. »6ftfcMM#'J"*Hfil3ai 
(P-4) tt. DSCiSffi^, //7^S»Stt#5 8 10 

e a a^i7 i'cr*-?3t. KP-4jnxofcii*© 
[0172] immmis) 

(P-S)CD^) 

PLA1*10 0SM§|5£, ^EWJi^f-^ (B- 

2) *4 0mSSfl£, !ifjx^f;b (C~ 1 ) *2 0m 

»(P-5)tt, DSCi»e>, tfvXK&m&ifiS 
4"C, Ib&Pl 6 9m^fc 0 l£P-5*Jfl]XL/cfI 20 
*©*rt*MBS*«r*5 - 1 K^T. 

[0 173] (HSSW16) ^-«SW 

<P-6> 

PLA 1*1 0 0MS£. m^'Jx^fJb (B- 

3) *6M»<fc. i¥^13, 0 0 0©^^*P 

i 9 o*ccc^b^^6 1 oamatti,*:. f#6 

ti^iHWfi^V ^-Ift^ (P-6) tt. DSC» 

6. #5 5 6 -C. »**s 1 7 1 

fc D ftP-6*JnJXO/cfi^CD*ttaW®S*«:«5-2 30 

[0 174] (HJfeWl7> (#LK«*iJv-fflfiB» 
(P-7) C7>^J&) 

PLA 1 * 1 0 OSSSte. H»'JiXf^ (B~ 

3) *19SM$P<!:. 3. 0 0 0E>tf';?* 

9 o x:ccAdKb&3&s6 1 o amain, fc. ft 

6*ifc¥L»^ r J ( P - 7 ) D S 

2r»6. ^7X^fi»5 4 4 C, H.**J16 9 , Ct*o 

fc„ KP-7*JaiUfc«<r©Wtt*StS*&*5-2 40 

[0175] (n»«i8) v-afi» 

(P-8) (D^J$) 

PLA1*1 QOmm&t. a»'jxxfil' (B- 

4) zemmmt. ^'ji^f^ (c-2) *6mm§& 

(P-8) tt. DSCi'J^>6, ^7^^iat^5 7 

•a I4*#i 6 9"cr*o/c„ SP-8*flixL//ca^ 
oty&cDmiE&m&Wk 5-2 k^-t. so 
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[0176] (mmm i 9 > (?LK»tf y 

( P - 9 ) CO^fc) 

pla 1 * 1 0 omm^t. mMMtfvxxf'fr (b- 

ai^7^7^ h s;us *u--r 1 9 o'CKJraf&uft 
#6 1 oaws«Lfc. »&ftfc*LB*#y -?-mm 

(P-9)tt % D SCaiS^ 6, ^77^^5 5 

*a ^leg'ct^ofc, fgp-9£flnxL/di* 
[0177] (issmo) 

(P - 1 0) <D<&$0 

pla 1 * 1 0 ommmt, m^'jxx^ (b- . 

5) £6M«<fc. #'jxxf;l/ (C-3) *6MSSP 
^7^7^ h^l/$+1t-Tl 9 0'CtcM»L&# 

(p-io)tt, Dscmwvh. isjxmtgfcs&s 

6 C C, H^nO'CT^ofc. f£P~ 1 0*ft3XLfc 
[0 17 8] (39fe«2 1) (ftWfctfy 

(P - 1 1 ) 

pla2* 1 0 onmmt. mw;xx^ (b- 

5) *1 9MSgPi. *''JxXr^ (C-3) ^611 

(P-lDtt, DSC^6, ^/7^eMg3tii5 
4'C, ^16 9m-5fc 0 IgP-l l*2JQXbfc 
31* C«l«^^5 - 3 K^-r., 

[0 17 9] {WMM2 2) (m^'yv-iffl 

(P - 1 2) <D^j£) 

PLA2* 1 0 OSMSUi, Hi^'JxXf^ (B- 
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